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  /D PRUWDOLGDG DUEyUHD HQ ORV ERVTXHV LEpULFRV HVWi
FRQGLFLRQDGD SRU P~OWLSOHV IDFWRUHV HVSHFLDOPHQWH HO
WDPDxRGHOiUERO\ODFRPSHWHQFLDDVLPpWULFD\HQPHQRU
PHGLGDSRUHOFOLPD
$ PD\RUHV WHPSHUDWXUDV OD PRUWDOLGDG VH YH
LQFUHPHQWDGD SDUD OD PD\RU SDUWH GH ODV HVSHFLHV
HVSHFLDOPHQWHDQLYHOHVDOWRVGHFRPSHWHQFLDHQHVSHFLHV
SODQLIROLDV
/DHVWUXFWXUDIRUHVWDOGHEHVHUFRQVLGHUDGDSDUDHYDOXDU
ORV HIHFWRV GHO FDPELR FOLPiWLFR VREUH OD PRUWDOLGDG
\D TXH GRV VLVWHPDV GH FRPSRVLFLyQ VLPLODU SHUR FRQ
GLIHUHQWHVFDUDFWHUtVWLFDVHVWUXFWXUDOHVSXHGHQGLIHULUHQ
VXUHVSXHVWDDOFOLPD
 /RV ERVTXHV LEpULFRV GH HOHYDGD GHQVLGDG VRQ
SDUWLFXODUPHQWH YXOQHUDEOHV HQ WpUPLQRV GHPRUWDOLGDG
D ORV HIHFWRV QHJDWLYRV GHO FDPELR FOLPiWLFR
LQGHSHQGLHQWHPHQWHGHODHVSHFLHGRPLQDQWH
 Contexto 
 /DPRUWDOLGDGDUEyUHDHVXQSURFHVRIXQGDPHQWDO
HQ OD HVWUXFWXUD \ OD GLQiPLFD IRUHVWDO .REH 
\D TXH SHTXHxRV FDPELRV HQ ODV WDVDV GH PRUWDOLGDG
SXHGHQ WUDGXFLUVH HQ LPSRUWDQWHV DOWHUDFLRQHV HQ OD
FRPSRVLFLyQ GH HVSHFLHV )UDQNOLQ HW DO.  3DFDOD 
HW DO. $ SHVDU GH TXH OD PRUWDOLGDG DUEyUHD HQ
RFDVLRQHVSXHGHVHUDEUXSWDJHQHUDOPHQWHHVXQSURFHVR
FRPSOHMR\JUDGXDOGHQWURGHODGLQiPLFDIRUHVWDOGRQGH
GLIHUHQWHVIDFWRUHVLQWHUDFW~DQGDQGROXJDUDSURFHVRVGH
PRUWDOLGDG TXH WLHQHQ LPSRUWDQWHV FRQVHFXHQFLDV HQ OD
HVWUXFWXUDIRUHVWDO)LJXUD:DULQJ(QJHQHUDO
ODQDWXUDOH]DLQWHUDFWLYDGHORVIDFWRUHVVXE\DFHQWHVDORV
SURFHVRV GH PRUWDOLGDG DUEyUHD KDFH TXH HVWH SURFHVR
UHVSRQGD GLItFLOPHQWH D FODVL¿FDFLRQHV GLFRWyPLFDV
GH VXV FDXVDV S HM DELyWLFDYV ELyWLFD H[WUtQVHFDYV
LQWUtQVHFD 0DUWtQH]9LODOWD HW DO  'H KHFKR OD
PRUWDOLGDGKD VLGRGHVFULWD HQ IRUPDGHXQDHVSLUDOGH
FDXVDOLGDGODHVWUXFWXUDGHOERVTXHRODSROXFLyQSXHGHQ
SUHGLVSRQHU HYHQWRV H[WUHPRV FRPR OD VHTXLDV LQFLWDU
\ DJHQWHV ELyWLFRV FRPR ORV SDWyJHQRV FRQWULEXLU D ORV
HYHQWRVPRUWDOLGDG0DQLRQ
 (QWUH WRGRV ORV IDFWRUHV TXH SXHGHQ DIHFWDU D
SURFHVRV GH PRUWDOLGDG DUEyUHD GHQVRGHSHQGLHQWH OD
FRPSHWHQFLDHOWDPDxRGHOiUERO\HOFOLPDVHKDQPRVWUDGR
SDUWLFXODUPHQWH LPSRUWDQWHV S HM /LQHV HW DO 
9D\UHGD HW DO /D FRPSHWHQFLD HV OD LQWHUDFFLyQ
HQWUH LQGLYLGXRV TXH VH GHEH D FRPSDUWLU UHFXUVRV
QHFHVDULRVSHURGLVSRQLEOHVGHXQDPDQHUDOLPLWDGDGH
IRUPD TXH SURGXFH XQD UHGXFFLyQ HQ OD VXSHUYLYHQFLD
HO FUHFLPLHQWR R OD UHSURGXFFLyQ GH DO PHQRV XQR GH
ORV LQGLYLGXRV LPSOLFDGRV %HJRQ HW DO  /D
HVWUXFWXUD IRUHVWDO HV XQ IDFWRU FODYH GHWHUPLQDQGR ORV
QLYHOHV GH FRPSHWHQFLD \ KD VLGR LGHQWL¿FDGR FRPR
XQR GH ORV SULQFLSDOHV IDFWRUHV VXE\DFHQWHV D ODV WDVDV
GHPRJUi¿FDVGHODVSULQFLSDOHVHVSHFLHV,EpULFDVSHM
&DUQLFHU HWDO*yPH]$SDULFLR HWDO9LOi
&DEUHUD HWDO5XL]%HQLWR HWDO(QERVTXHV
OD FRPSHWHQFLD DUEyUHD SRU UHFXUVRV OLPLWDQWHV EiVLFRV
\HVFDVRVFRPROD OX]RHODJXDVXE\DFHDSURFHVRVGH
PRUWDOLGDGSXGLHQGRGDUOXJDUDSURFHVRVGHDXWRDFODUHR
HQERVTXHVGHQVRV3HHW	&KULVWHQVHQ(OWDPDxR
GHOiUEROHVXQIDFWRUIXQGDPHQWDOGHWHUPLQDQGRHOQLYHO
GH FRPSHWHQFLD SRU OX] LH FRPSHWHQFLD DVLPpWULFD
\D TXH DUEROHV SHTXHxRV SXHGHQ YHUVH SDUWLFXODUPHQWH
VXSULPLGRV\SUHVHQWDUWDVDVGHPRUWDOLGDGHOHYDGDVS
HM&RRPHV	$OOHQ(QHVWRVFDVRVORVSDWURQHVGH
PRUWDOLGDGVHUtDQHQ³/´\VXHOHQRFXUULUHQERVTXHVTXH
VHHQFXHQWUDQHQHWDSDVGHH[FOXVLyQFRPSHWLWLYDSHM
2ODQR HWDO/LQHV HWDO
Impactos y Vulnerabilidad 
Resultados clave
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 (OFOLPDHVRWURIDFWRUIXQGDPHQWDOGHWHUPLQDQGR
SURFHVRV GH PRUWDOLGDG HQ ERVTXHV PHGLWHUUiQHRV
LEpULFRV GHELGR WDQWR DO HVWUpV KtGULFR FRPR D ORV
HIHFWRVGHULYDGRVGHHOHYDGDVWHPSHUDWXUDV$OOHQ HWDO
 &DUQLFHU HW DO  (O HVWUpV LQGXFLGR SRU ODV
FRQGLFLRQHVFOLPiWLFDVSXHGHFDXVDUGDxRV¿VLROyJLFRV
GH PDQHUD TXH ODV SULQFLSDOHV KLSyWHVLV GH FyPR ORV
LQGLYLGXRVSXHGHQUHVSRQGHUIUHQWHDOHVWUpVLQGXFLGRSRU
VHTXtDVRQ0F'RZHOO HWDOLIDOORVKLGUiXOLFRV
GHELGRV D OD FDYLWDFLyQ GH ODV FROXPQDV GH DJXD HQ HO
[LOHPD \ LL SULYDFLyQ GHO FDUERQR FDXVDGR SRU HO
FLHUUH HVWRPiWLFR TXH FRQGXFH D Gp¿FLWV GH FDUERQR \
OLPLWDFLRQHVPHWDEyOLFDV(QJHQHUDO ODVSODQWDV WLHQHQ
GLIHUHQWHVPHFDQLVPRVGH UHJXODFLyQ IUHQWH D OD VHTXtD
GHPDQHUDTXHSXHGHQVHUDQLVRKtGULFDVLHPDQWLHQHQ
ORV HVWRPDV UHODWLYDPHQWH DELHUWRV SHUR VRQ PiV
SURSHQVDV D SURFHVRV GH FDYLWDFLyQ R LVRKtGULFDV LH
FLHUUDQHVWRPDVHYLWDQGR ODSpUGLGDGHDJXD\VRQPiV
SURSHQVDVDGp¿FLWVGHFDUERQRDXQTXHDPERVSURFHVRV
SXHGHQ HVWDU LQWHUUHODFLRQGRV\ ODV HVSHFLHV SXHGHQQR
FODVL¿FDUVH IiFLOPHQWH HQ pVWRV H[WUHPRV 0F'RZHOO
0F'RZHOO HWDO
 /RV ERVTXHV LEpULFRV KDQ VLGR LGHQWL¿FDGRV
FRPR SDUWLFXODUPHQWH YXOQHUDEOHV D ORV HIHFWRV GHO
FDPELR FOLPiWLFR 6FKU|WHU HW DO  /LQGQHU HW DO
GRQGHORVHIHFWRVUHODFLRQDGRFRQXQDUHGXFFLRQ
GH OD GLVSRQLELOLGDG KLGULFD SXHGHQ VHU HVSHFLDOPHQWH
LQWHQVRVHQERVTXHVGHHOHYDGDGHQVLGDGSHM6HUUDGD
HW DO  'XUDQWH ODV XOWLPDV GHFDGDV VH HVWD
SURGXFLHQGR XQ DXPHQWR HQ OD VXSHU¿FLH IRUHVWDO GH
FLHUWDV]RQDV\XQ LQFUHPHQWRPHGLRHQ ODGHQVLGDGGH
ODVPDVDVHQODSHQtQVXOD LEpULFDHQSDUWHGHELGRD ODV
SROtWLFDV GH UHIRUHVWDFLyQ HO DEDQGRQR DJUtFROD \ OD
SURWHFFLyQHVWULFWDGHGHWHUPLQDGDViUHDVSHM%DUEHUy
HW DO  0DGULJDO  9DOEXHQD&DUDEDxD HW DO
5XL]%HQLWR HWDO$GHPiV ORVHVFHQDULRV
GH FDPELR FOLPiWLFR HQ OD SHQtQVXOD LEpULFD SUHYpQ XQ
DXPHQWRGH OD WHPSHUDWXUD OLJDGDDXQGHVFHQVRHQ ODV
SUHFLSLWDFLRQHV DXQTXH HO SDWUyQ GH SUHFLSLWDFLRQHV
EDMR HVFHQDULRV GH FDPELR FOLPiWLFR HV PHQRV FODUR
&KULVWHQVHQ HW DO.  (Q ERVTXHV OLPLWDGRV SRU OD
GLVSRQLELOLGDG GH DJXD FRPR ORVPHGLWHUUiQHRV \D VH
HVWiQREVHUYDGRLQFUHPHQWRVHQODVWDVDVGHPRUWDOLGDG
DUEyUHDGXUDQWH ODV~OWLPDVGpFDGDV HQSDUWH OLJDGRVD
ORVHIHFWRVGHOFOLPDSHMYDQ0DQWJHP	6WHSKHQVRQ
$OOHQ HW DO  &DUQLFHU HW DO  'LFKRV
FDPELRVHQODVWDVDVGHPRJUi¿FDVEiVLFDVGHODVHVSHFLHV
SRGUtDQ DIHFWDU D VXV SDWURQHV GH GLVWULEXFLyQ D ODUJR
SOD]R3XUYHV%HQLWR*DU]yQ HWDOVLELHQ
HO FRQRFLPLHQWR GH OD UHODFLyQ GHPRJUDItDGLVWULEXFLyQ
HQXQHVFHQDULRGHFDPELRFOLPiWLFRHVD~QPX\HVFDVR
'RDN	0RUULV/ORUHWHWDO
 (Q OD SUHVHQWH FRQWULEXFLyQ SUHVHQWDPRV ORV
SDWURQHVGHPRUWDOLGDGSDUDODVHVSHFLHVDUEyUHDVPiV
DEXQGDQWHVGH OD SHQtQVXOD LEpULFDXVDQGR LQIRUPDFLyQ
GHc.iUEROHVGHO ,QYHQWDULR)RUHVWDO1DFLRQDO
$GHPiVPRVWUDPRV OD LPSRUWDQFLD UHODWLYDGHO WDPDxR
GHO iUERO OD FRPSHWHQFLD HO FOLPD \ ODV FRQGLFLRQHV
HGi¿FDV HQ OD PRUWDOLGDG \ DQDOL]DPRV ORV HIHFWRV
FRPELQDGRVGH OD LQWHUDFFLyQHQWUH ODFRPSHWHQFLD\HO
FOLPDVREUHODPRUWDOLGDGDUEyUHDYHU5XL]%HQLWRHWDO

 Figura 1
 Figura 1.)DVHVRQWRJHQpWLFDVTXHH[SOLFDQODGLQiPLFDGHOERVTXHLQFOX\HQGRODVSULQFLSDOHVFDXVDV\FRQVHFXHQFLDVGHODPRUWDOLGDGQDWXUDO
)XHQWH$GDSWDGRGH)UDQNOLQ HWDO\=DYDOD
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 Figura 2
 Figura 2.  0DSDGHODWDVDDQXDOGHPRUWDOLGDGSDUDODVHVSHFLHVDUEyUHDVPiVDEXQGDQWHVGHODSHQtQVXODLEpULFDP. hapelensisPpineaP
pinasterPnigraP.sylvestrisPuncinataQilexQ.suberQ.pyrenaicaQfagineaFsylvatica
)XHQWH(ODERUDGRDSDUWLUGHLQIRUPDFLyQGHOVHJXQGR\WHUFHU,QYHQWDULR)RUHVWDO(VSDxRO9LOODHVFXVD	'tD]9LOODQXHYD
 Resultados y discusión 
 /DV HVSHFLHV GH SLQR WLHQGHQ D SUHVHQWDU XQDV
WDVDV DQXDOHV GH PRUWDOLGDG VXSHULRUHV D ODV HVSHFLHV
SODQLIROLDV 7DEOD  /DV WDVDV PHGLDV GH PRUWDOLGDG
VRQ SDUWLFXODUPHQWH HOHYDGDV HQ HVSHFLHV GH SLQR
PHGLWHUUiQHDV FRPR Pinus halepensis P. pinea \ P. 
pinaster )LJXUD  TXH JHQHUDOPHQWH VH ORFDOL]DQ HQ
]RQDV FRQ PD\RUHV WHPSHUDWXUDV PHGLDV \ PHQRUHV
SUHFLSLWDFLRQHVDQXDOHV)LJXUD
 2EVHUYDPRVTXH ODPRUWDOLGDGVHYLRDIHFWDGD
SRU IDFWRUHV GH HVWUXFWXUD GHO ERVTXH \ IDFWRUHV
FOLPiWLFRV YHU )LJXUD  6LQ HPEDUJR HO WDPDxR GHO
iUERO \ OD FRPSHWHQFLD DVLPpWULFD WXYLHURQ PD\RUHV
HIHFWRVHQODPRUWDOLGDGTXHODWHPSHUDWXUDPHGLDDQXDO
\ODSUHFLSLWDFLyQ7RGDVODVHVSHFLHVPRVWUDURQSDWURQHV
GH PRUWDOLGDG HQ IRUPD GH ³/´ HV GHFLU PRVWUDURQ
GHVFHQVRV HQ PRUWDOLGDG DO DXPHQWDU HO WDPDxR GHO
iUERO YHU WDPELpQ 2ODQR HW DO  6LQ HPEDUJR
ORV SLQRV VH YLHURQ PiV DIHFWDGRV SRU OD FRPSHWHQFLD
DVLPpWULFD TXH ODV HVSHFLHV GH SODQLIROLDV )LJXUD D
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5XL]%HQLWR HW DO  /RV UHVXOWDGRV REVHUYDGRV
VRQ WtSLFRV GH ERVTXHV UHODWLYDPHQWH MyYHQHV HQ HWDSDV
GHH[FOXVLyQFRPSHWLWLYD SHM&RRPHV	$OOHQ
9D\UHGD HW DO  GRQGH WDQWR HO FUHFLPLHQWR FRPR
ODPRUWDOLGDG HVPi[LPD *yPH]$SDULFLR HW DO 
5XL]%HQLWR HWDO*UDQGHVH[WHQVLRQHVGHERVTXHV
LEpULFRVSRGUtDQHQFRQWUDUVHHQHVWHSHULRGRGHH[FOXVLyQ
FRPSHWLWLYD\DVHDSRUODIDOWDGHWUDWDPLHQWRVVLOYtFRODV
HQ PDVDV SODQWDGDV 0DGULJDO  R FRPR UHVXOWDGR
GH SURFHVRV GH VXFHVLyQ VHFXQGDULD HQPDVDV QDWXUDOHV
S HM HQ FDPSRV DEDQGRQDGRV /D FRPSHWHQFLD WXYR
PD\RUHV HIHFWRV VREUH OD PRUWDOLGDG GH FRQtIHUDV TXH
GH IDJiFHDV )LJXUD E 5XL]%HQLWR HW DO  (VWH
UHVXOWDGR FRQFXHUGD FRQ HO KHFKR GH TXH ODV FRQtIHUDV
VRQFRQVLGHUDGDVPiVVHQVLEOHVDODFRPSHWHQFLDGHELGRD
VXUHODWLYDLQWROHUDQFLDDODVRPEUD=DYDOD	=HD
6iQFKH]*yPH] HWDO3RUHOFRQWUDULRODVHVSHFLHV
IDJiFHDVSUHVHQWDQGHIRUPDJHQHUDOXQDPD\RUKDELOLGDG
SDUD FUHFHU \ VREUHYLYLU D QLYHOHV EDMRV GH OX] VLHQGR
SRU WDQWR PHQRV VHQVLEOHV D OD FRPSHWHQFLD DVLPpWULFD
*yPH]$SDULFLR HWDO=DYDOD HWDO
 (QWUH ODV YDULDEOHV FOLPiWLFDV HO HIHFWR GH OD
WHPSHUDWXUDVREUHODPRUWDOLGDGDUEyUHDIXHPX\VXSHULRU
DO GH OD SUHFLSLWDFLyQ )LJXUD FG *HQHUDOPHQWH
HQFRQWUDPRV XQD UHVSXHVWD SRVLWLYD GH OD PRUWDOLGDG
 Figura 3
 Figura 3. 3URPHGLR\GHVYLDFLyQWtSLFDHQORVLQGLYLGXRVSHUWHQHFLHQWHVDSDUFHODVGHOVHJXQGR\WHUFHU,QYHQWDULR)RUHVWDO1DFLRQDO
FRQVLGHUDGDVHQHOSUHVHQWHHVWXGLRSDUDODVHVSHFLHVDUEyUHDVPiVDEXQGDQWHVGHODSHQtQVXODLEpULFD 
)XHQWH(ODERUDGRDSDUWLUGHLQIRUPDFLyQREWHQLGDGHOVHJXQGR\WHUFHU,QYHQWDULR)RUHVWDO(VSDxRO9LOODHVFXVD	'tD]9LOODQXHYDH
LQIRUPDFLyQFOLPiWLFDGH*RQ]DOR
 Tabla 1.1~PHURGHiUEROHVYLYRVHQHOVHJXQGR,QYHQWDULR)RUHVWDO1DFLRQDON
0
,)1\WHUFHU,QYHQWDULR)RUHVWDO1DFLRQDON
1
,)1Q~PHUR
GHiUEROHVPXHUWRVHQWUHDPERV,QYHQWDULRVSRUFHQWDMHGHiUEROHVPXHUWRVP
m
\WDVDDQXDOGHPRUWDOLGDGHQSRUFHQWDMHm(x)FDOFXODGDXVDQGRHO
LQWHUYDORGHWLHPSRPHGLRGHDxRV
m(x)
1,08
0,96
1,97
0,90
0,86
0,83
0,53
0,61
0,95
0,50
0,49
1,00
Especie
Pinus halepensis
Pinus pinea
Pinus pinaster
Pinus nigra
Pinus sylvestris
Pinus uncinata
Quercus ilex 
Quercus suber
Quercus pyrenaica
Quercus faginea
Fagus sylvatica
Total
Árboles 
vivos 
(N0, IFN2)
Árboles 
supervivientes 
(N1, IFN3)
Árboles 
muertos
Pm
49.297
15.538
75.785
45.847
87.320
10.750
56.850
16.593
23.789
12.008
21.064
414.841
43.619
13.935
60.548
41.408
79.161
9.787
53.543
15.486
21.347
11.350
19.935
370.119
5.678
1.603
15.237
44.39
8.159
963
3.307
1.107
2.442
658
1.129
44.722
11,52
10,32
20,11
9,68
9,34
8,96
5,82
6,67
10,27
5,48
5,36
10,78
 )XHQWH'DWRVREWHQLGRVDSDUWLUGHOVHJXQGR\WHUFHU,QYHQWDULR)RUHVWDO1DFLRQDO9LOODHVFXVD	'tD]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 Figura 4
 Figura 4. 7DVDGHPRUWDOLGDGDQXDOHQIXQFLyQGHODGLiPHWURDODDOWXUDGHSHFKRGEKPPEiUHDEDVDOGHLQGLYLGXRVPiVJUDQGHVPKD
FWHPSHUDWXUDPHGLDDQXDO&\GSUHFLSLWDFLyQDQXDOPPSDUDODVHVSHFLHVDUEyUHDVPiVDEXQGDQWHVGHODSHQtQVXODLEpULFD
)XHQWH$GDSWDGRGH5XL]%HQLWRHWDO 
D LQFUHPHQWRV HQ OD WHPSHUDWXUD SDUD OD PD\RU SDUWH
GH ODV HVSHFLHV LQGHSHQGLHQWHPHQWH GH VX JpQHUR YHU
WDPELpQ&DUQLFHU HWDO$GHPiVFDEHGHVWDFDUTXH
HVWH LQFUHPHQWR HQ ODPRUWDOLGDG QR HVWXYR UHVWULQJLGR
D OD SDUWH PiV FiOLGD GHO JUDGLHQWH GH WHPSHUDWXUD
REVHUYiQGRVHSDUDDOJXQDVHVSHFLHVDXPHQWRVHQODVWDVDV
GH PRUWDOLGDG HQ SDUWHV UHODWLYDPHQWH IUtDV GHO PLVPR
)LJXUDF9LOi&DEUHUD HWDO8QDXPHQWRHQOD
WHPSHUDWXUDSXHGHLQFUHPHQWDUODPRUWDOLGDGDWUDYpVGH
XQDXPHQWRHQHOHVWUpVKtGULFRSRUHYDSRWUDQVSLUDFLyQ
\D TXH ODV SODQWDV SDUD PDQWHQHU OD KLGUDWDFLyQ ORV
WHMLGRV\ODIRWRVtQWHVLVGHEHQUHHPSOD]DUHODJXDSHUGLGD
PHGLDQWH HYDSRWUDQVSLUDFLyQ S HM YDQ 0DQWJHP 	
6WHSKHQVRQ  0F'RZHOO HW DO  $ HOHYDGDV
WHPSHUDWXUDV \ EDMD GLVSRQLELOLGDG KtGULFD ODV HVSHFLHV
GH FRQtIHUDV WLHQGHQ D FHUUDU HVWRPDV OR TXH SRGUtD
OLPLWDUVX¿MDFLyQGHFDUERQRPLHQWUDVTXHODVHVSHFLHV
SODQLIROLDV SUHVHQWDUtDQ XQD PD\RU WHQGHQFLD D VXIULU
IDOORVKLGUiXOLFRV DXQTXHDPERVSURFHVRVSXHGHQHVWDU
LQWHUUHODFLRQDGRV 0F'RZHOO  0F'RZHOO HW DO

 (V LPSRUWDQWH GHVWDFDU TXH ORV HIHFWRV GHO
FOLPD WHPSHUDWXUD PHGLD DQXDO \ SUHFLSLWDFLyQ DQXDO
VREUH OD PRUWDOLGDG VH DJUDYDURQ D QLYHOHV DOWRV GH
FRPSHWHQFLD)LJXUD3DUDVLHWHGHODVQXHYHHVSHFLHV
VH REVHUYy XQ DXPHQWR HQ ODV WDVDV GH PRUWDOLGDG D
HOHYDGDVWHPSHUDWXUDVTXHIXHVXSHULRUHQ]RQDVGHDOWD
FRPSHWHQFLD$GHPiVSDUDP. halepensis\F. sylvaticaD
EDMD FRPSHWHQFLDKXERXQDPD\RUPRUWDOLGDGHQ]RQDV
IUtDVTXHFiOLGDVSHURVHLQYLUWLyDQLYHOHVGHFRPSHWHQFLD
HOHYDGD LH REVHUYDQGR PD\RU PRUWDOLGDG HQ ]RQDV
FiOLGDVTXHIUtDVYHU)LJXUD/RVHIHFWRVFRPELQDGRV
GHOFOLPD\GHODFRPSHWHQFLDSXHGHQGHEHUVHDDXPHQWRV
HQODVGHPDQGDGHDJXDGHELGRDXQDXPHQWRHQODVWDVDV
GHHYDSRWUDQVSLUDFLyQ\XQGHVFHQVRHQHOVXPLQLVWURGH
DJXDSRUHOHYDGDFRPSHWHQFLDHQWUHYHFLQRV9DOODGDUHV
	 3HDUF\  /LQDUHV HW DO  (Q XQ HVWXGLR
SDUDOHORVREUHHOHIHFWRGHODFRPSHWHQFLD\HOFOLPDHQHO
FUHFLPLHQWRGHODVHVSHFLHVPiVDEXQGDQWHVGHODSHQtQVXOD
LEpULFD*yPH]$SDULFLR HW DO REVHUYyTXHDQWH
HOHYDGD FRPSHWHQFLD HO FUHFLPLHQWR VH YH OLPLWDGR DVt
FRPRVXYDULDFLyQDORODUJRGHJUDGLHQWHVFOLPiWLFRV'H
HVWDIRUPDXQUHVXOWDGRFODYHGHHVWHHVWXGLRHVTXHXQ
DXPHQWRGHODDULGH]EDMRFDPELRFOLPiWLFRSRGUtDFDXVDU
HOHYDGDV PRUWDOLGDGHV \ FUHFLPLHQWRV UHGXFLGRV HQ ORV
ERVTXHV GH DOWD GHQVLGDG *yPH]$SDULFLR HW DO 
5XL]%HQLWR HWDO
 (Q JHQHUDO QR KDEtD JUDQGHV GLIHUHQFLDV LQWHU
HVSHFL¿FDVUHVSHFWRDODUHVSXHVWDGHODPRUWDOLGDGDOFOLPD
\D TXH OD PD\RU SDUWH GH ODV HVSHFLHV H[SHULPHQWDURQ
PD\RUHV WDVDV GH PRUWDOLGDG D HOHYDGDV WHPSHUDWXUDV
&DUQLFHU HWDO5XL]%HQLWR HWDO$ORODUJR
GH JUDGLHQWHV GH FRPSHWHQFLD ODV HVSHFLHV GH FRQtIHUDV
SUHVHQWDURQPD\RUHVPRUWDOLGDGHVTXHODVIDJiFHDVORTXH
VXJLHUHTXHVRQHVSHFLHVUHODWLYDPHQWHPiVLQWROHUDQWHVD
ODVRPEUDSHM=DYDOD	=HD(VWRVUHVXOWDGRV
MXQWRFRQODH[LVWHQFLDGHLQWHUDFFLRQHVVLJQL¿FDWLYDVHQWUH
ORVHIHFWRVGHOFOLPD\ ODFRPSHWHQFLDHQ ODPRUWDOLGDG
SDUDODVHVSHFLHVHVWXGLDGDVSDUWLFXODUPHQWHLQWHQVRV
SDUD ODV IDJiFHDV VXJLHUHQ TXH ORV ERVTXHV GH DOWD
GHQVLGDG VHUtDQ SDUWLFXODUPHQWH VXVFHSWLEOHV D VXIULU
FRODSVRV GHPRJUi¿FRV (VWRV FRODSVRV GHPRJUi¿FRV
SRGUtDQRFXUULU LQGHSHQGLHQWHPHQWHGH VX FRPSRVLFLyQ
SXHV WRGDV ODV HVSHFLHV HVWXYLHURQ SURIXQGDPHQWH
DIHFWDGDV SRU OD FRPSHWHQFLD ELHQ GLUHFWDPHQWH FRPR
ODVFRQtIHUDVRLQGLUHFWDPHQWHDWUDYpVGHVXLQWHUDFFLyQ
FRQ HO FOLPD HQ HO FDVR GH ODV SODQLIROLDV 3RU RWUD
SDUWH HQ ERVTXHV GH GHQVLGDG LQWHUPHGLD GRQGH ODV
WDVDV GHPRJUi¿FDV QR HVWXYLHUDQ WDQ FRQVWUHxLGDV SRU
OD FRPSHWHQFLD ODV GLIHUHQFLDV LQWHUHVSHFt¿FDV HQ OD
UHVSXHVWDDOFOLPDVHUtDQPiVSDWHQWHV
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 Recomendaciones para la adaptación 
 (QPDVDVGHHOHYDGDGHQVLGDGXQDVHOYLFXOWXUD
RULHQWDGD D UHGXFLU ORV QLYHOHV GH FRPSHWHQFLD
SURPRYLHQGR XQD PD\RU KHWHURJHQHLGDG HVWUXFWXUDO
\ UHGXFLHQGR HO HVWUpV SRGUtD VHU PX\ EHQH¿FLRVD
SDUD GLVPLQXLU OD YXOQHUDELOLGDG GH DOJXQDV HVSHFLHV
SULQFLSDOPHQWHGXUDQWHODIDVHGHPRQWHEUDYR\ODWL]DO
(Q PDVDV PRQRHVSHFt¿FDV GH HOHYDGD GHQVLGDG VH
KD VXJHULGR TXH UHGXFFLRQHV HQ OD GHQVLGDG SRGUtDQ
DXPHQWDUODGLVSRQLELOLGDGGHOX]\IDFLOLWDUODHQWUDGDGH
VHPLOODV\GLVSHUVRUHVGDQGROXJDUDPD\RUHVQLYHOHVGH
GLYHUVLGDGSHM*yPH]$SDULFLRHWDO=DPRUD HW
DO5XL]%HQLWRHWDO$GHPiVXQDPD\RU
KHWHURJHQHLGDG\GLYHUVLGDGSRGUtDPHMRUDUODUHVLOLHQFLD
IUHQWH D HYHQWRV FRPR IXHJR \ VHTXLDV DO H[LVWLU
HVSHFLHV FRQ GLIHUHQWHV HVWUDWHJLDV GH UHVSXHVWD IUHQWH
DSHUWXUEDFLRQHVSHM3DXVDVHWDO\IDYRUHFHU
IXQFLRQHV HFRVLVWpPLFDV FRPR OD SURGXFWLYLGDG R HO
DOPDFHQDPLHQWRGHFDUERQRSHM9D\UHGDHWDO
5XL]%HQLWRHWDO
 Material suplementario 
 +HPRVXVDGRLQIRUPDFLyQGHOVHJXQGR\WHUFHU
,QYHQWDULR )RUHVWDO1DFLRQDO  \ 
UHVSHFWLYDPHQWHTXHHVWDEOHFHXQPXHVWUHRVLVWHPiWLFR
VREUHXQDUHMLOODGHNPHQ]RQDVIRUHVWDOHV9LOODHVFXVD
	 'tD]  9LOODQXHYD  6REUH HO WRWDO GH
LQGLYLGXRV VHOHFFLRQDPRV  HVSHFLHV GLVWULEXLGDV
HQ  SDUFHODV FRQ XQ WRWDO GH  iUEROHV
GH ORV FXDOHVPXULHURQ HO 7DEOD  TXH WHQtDQ DO
PHQRV LQGLYLGXRV FRQPHGLGDV UHSHWLGDV HQ ORV
,QYHQWDULRV )RUHVWDOHV 1DFLRQDOHV 1R VH FRQVLGHUDURQ
ODVSDUFHODVGHOWHUFHU,QYHQWDULR)RUHVWDO1DFLRQDOGRQGH
H[LVWtDQLQGLFLRVGHDFWLYLGDGHVGHJHVWLyQSHMFRUWDV
R FODUHRV/DV HVSHFLHV LQFOXLGDV IXHURQ YHU )LJXUD 
\WUHVSLQRVPHGLWHUUiQHRVPinus halepensis0LOOHU
P. pinaster$LW\P. pinea/WUHVSLQRVGHPRQWDxDP. 
nigra$UQROGP. sylvestris / \P. uncinata0LOO GRV
TXHUFtQHDVPHGLWHUUiQHDV SHUHQQLIROLDV Quercus suber
/\Q. ilex/\WUHVHVSHFLHVFDGXFLIROLDVQ. faginea
/DPQ. pyrenaica:LOOG\Fagus sylvatica/
 8VDPRV VHLV SRVLEOHV IDFWRUHV ELyWLFRV \
DELyWLFRV VXE\DFHQWHV D ORV SURFHVRV GHPRUWDOLGDG HO
GEK GLiPHWUR D OD DOWXUD GH SHFKR OD FRPSHWHQFLD
DVLPpWULFD PHGLGDFRPR ODVXPDGHOiUHDEDVDOGH ORV
iUEROHV FRQ PD\RU GEK \ XVDGR FRPR XQ LQGLFDGRU
GH ODFRPSHWHQFLDDVtPHWULFDSRU OX] HOSRUFHQWDMHGH
PRQRHVSHFL¿FLGDG FDOFXODGD FRPR HO iUHD EDVDO GH
XQD GHWHUPLQDGD HVSHFLH HQ OD SDUFHOD GLYLGLGD SRU HO
iUHD EDVDO WRWDO XVDGD FRPR XQ tQGLFH GH DEXQGDQFLD
GH FRQRHVSHFt¿FRV \ FRPSHWHQFLD LQWHUHVSHFt¿FD OD
SUHFLSLWDFLyQ DQXDO PP OD WHPSHUDWXUD PHGLD DQXDO
&\HOFRQWHQLGRHQPDWHULDRUJiQLFDGHOVXHOR
 +HPRV FDOFXODGR OD WDVD DQXDO GH PRUWDOLGDG
HQSRUFHQWDMH m(x) VLJXLHQGR OD VLJXLHQWH IyUPXOD
6KHLO HWDO
 m(x) = (1– [ 1 – (N
0
 – N
1
) / N
0 
]1/t)  100
 VLHQGR N
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LQYHQWDULRV
 3DUDFDOFXODU ODSUREDELOLGDGGHPRUWDOLGDGGH
FDGDiUEROVHXVDURQPRGHORVGHUHJUHVLyQ ORJtVWLFDS
HM0RQVHUXG	6WHUED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n
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 Figura 5
 Figura 5. 'LIHUHQFLDHQODWDVDGHPRUWDOLGDGDQXDOSDUDODVHVSHFLHVDUEyUHDVPiVDEXQGDQWHVGHODSHQtQVXODLEpULFDHQWUH]RQDVFiOLGDV\IUtDV
LHFXDUWLOHVVXSHULRUHVHLQIHULRUHVGHWHPSHUDWXUDPHGLDDQXDOHQ]RQDVGHFRPSHWHQFLDEDMD\DOWDLHSULPHU\~OWLPRJUXSRGHQWURGHORVFLQFR
JUXSRVUHDOL]DGRVFRQHOPLVPRQ~PHURGHSLHVSDUDXQDFDGDGHODVHVSHFLHV9DORUHVSRVLWLYRVLQGLFDQTXHODVWDVDVGHPRUWDOLGDGIXHURQPiVHOHYDGDV
HQ]RQDVFiOLGDVTXHIUtDVPLHQWUDVTXHYDORUHVQHJDWLYRVLQGLFDQORFRQWUDULR
)XHQWH0RGL¿FDGRGH5XL]%HQLWRHWDO
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VLHQGRODVIXQFLRQHVf
1
 … f
n
GHSHQGLHQWHVGHODVYDULDEOHV
H[SOLFDWLYDV3DUDHOWDPDxRGHOiUEROVHXVyXQDIRUPD
H[SRQHQFLDOHQODIXQFLyQXVDQGRSDUDHOUHVWRGHYDULDEOHV
DELyWLFDV \ ELyWLFDV IRUPDV OLQHDOHV \ FXDGUiWLFDV /RV
SDUiPHWURV H LQWHUYDORV GH FUHGLELOLGDGGH ORVPRGHORV
ORJtVWLFRVVHFDOFXODURQXVDQGRXQDOJRULWPRDGDSWDWLYR
0HWURSROLV+DVWLQJV 0&0& LPSOHPHQWDGR XVDQGR
XQ VRIWZDUH HVFULWR HVSHFt¿FDPHQWH SDUD HVWH HVWXGLR
XVDQGR& SDUDGHWDOOHVPHWRGROyJLFRVYHU/LQHV HW DO
5XL]%HQLWR HWDO
 /D FRPSDUDFLyQ \ VHOHFFLyQ GH PRGHORV VH
EDVRHQHO&ULWHULRGH,QIRUPDFLyQ%D\HVLDQRLH%,&
%XUQKDP	$QGHUVRQ &RQ HOOR VH FRPSDUy L
VL VH DMXVWDEDQ PHMRU IRUPDV FXDGUiWLFDV R OLQHDOHV \
LL VL ORVPRGHORVHUDQPHMRUHVFXDQGR ORVSDUiPHWURV
HUDQ HVSHFL¿FDGRV D QLYHO GH HVSHFLH R VLQ FRQVLGHUDU
OD LGHQWLGDG GH OD HVSHFLH /RV PRGHORV VH DMXVWDURQ
PHMRUFRQIRUPDVQROLQHDOHVLHFXDGUiWLFDV\FRQORV
SDUiPHWURVDMXVWDGRVDQLYHOGHHVSHFLH)LQDOPHQWHSDUD
ODVHOHFFLyQGHOPRGHORVHUHDOL]DURQWRGDVODVSRVLEOHV
FRPELQDFLRQHV GH HIHFWRV SULQFLSDOHV \ VH LQFOX\HURQ
LQWHUDFFLRQHVHQWUHHOFOLPD\ODFRPSHWHQFLD(OPHMRU
PRGHORLQFOX\yORVHIHFWRVGLUHFWRVGHODVVHLVYDULDEOHV
H[SOLFDWLYDVSRWHQFLDOHV GLiPHWURD ODDOWXUDGHSHFKR
FRPSHWHQFLDDVLPpWULFDSRUFHQWDMHGHPRQRHVSHFL¿FLGDG
WHPSHUDWXUDPHGLDDQXDOSUHFLSLWDFLyQDQXDO\FRQWHQLGR
HQ PDWHULD RUJiQLFD \ OD LQWHUDFFLyQ HQWUH FOLPD \
FRPSHWHQFLD WDQWR FRQ WHPSHUDWXUDPHGLD DQXDO FRPR
SUHFLSLWDFLyQDQXDO
 /RV FDPELRV HQ OD SUREDELOLGDGGHPRUWDOLGDG
D OR ODUJR GH JUDGLHQWHV DPELHQWDOHV VH FDOFXODURQ
XVDQGR HO PHMRU PRGHOR SDUD ODV  HVSHFLHV PiV
DEXQGDQWHV GH OD SHQtQVXOD LEpULFD 6H FUHDURQ EDVHV
GHGDWRVGyQGH ODVYDULDEOHVH[SOLFDWLYDVVHPDQWHQtDQ
FRQVWDQWHV H[FHSWR OD YDULDEOH H[SOLFDWLYD GH LQWHUpV
\ VH FDOFXODED OD SUREDELOLGDG GH PRUWDOLGDG SUHGLFKD
XVDQGRODGLVWULEXFLyQSRVWHULRUGHORVSDUiPHWURV(VWDV
SUHGLFFLRQHVVHGLEXMDURQDJUXSDQGRORVGDWRVHQJUXSRV
GH LJXDO WDPDxR D OR ODUJR GHO JUDGLHQWH DPELHQWDO GH
LQWHUpV $GHPiV SDUD DQDOL]DU OD LQWHUDFFLyQ HQWUH OD
FRPSHWHQFLD \ HO FOLPD \ HYDOXDU FyPR HO HIHFWR GHO
FOLPD HQ OD PRUWDOLGDG YDUtD D OR ODUJR GH JUDGLHQWHV
GH FRPSHWHQFLD VH SUHGLMR FyPR OD SUREDELOLGDG GH
PRUWDOLGDGDORODUJRGHJUDGLHQWHVGHFRPSHWHQFLDYDULy
HQWUH]RQDV³FiOLGDV´\³IUtDV´LHXVDQGRORVFXDUWLOHV
VXSHULRUHVHLQIHULRUHVGHWHPSHUDWXUDPHGLDDQXDOSDUD
FDGD XQD GH ODV  HVSHFLHV \ ]RQDV ³K~PHGDV´ \
³VHFDV´LHXVDQGRORVFXDUWLOHVVXSHULRUHVHLQIHULRUHV
GHSUHFLSLWDFLyQDQXDOSDUDFDGDXQDGHODVHVSHFLHV
5HIHUHQFLDVELEOLRJUiÀFDV
$OOHQ &'0DFDODG\$. &KHQFKRXQL + %DFKHOHW '
0F'RZHOO19HQQHWLHU0.LW]EHUJHU75LJOLQJ
$%UHVKHDUV''+RJJ(+*RQ]DOH]3)HQVKDP
5=KDQJ=&DVWUR-'HPLGRYD1/LP-+$OODUG
* 5XQQLQJ 6: 6HPHUFL $ &REE 1  $
JOREDORYHUYLHZRIGURXJKWDQGKHDWLQGXFHG WUHH
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

%DUEHUy0/RLVHO54Xp]HO35LFKDUGVRQ'05RPDQH
)  3LQHV RI WKH 0HGLWHUUDQHDQ EDVLQ (Q
5LFKDUGVRQ'0HGLWRUEcology and biogeography 
of Pinus&DPEULGJH8QLYHUVLW\3UHVV&DPEULGJH
SS
%HJRQ0 +DUSHU -/ 7RZQVHQG &5 Ecology: 
individuals, populations and communities.
%DFNZHOO6FLHQFH
%HQLWR*DU]yQ 0 5XL]%HQLWR 3 =DYDOD 0$ 
,QWHUVSHFL¿F GLIIHUHQFHV LQ WUHH JURZWK DQG
PRUWDOLW\UHVSRQVHVWRFOLPDWHGHWHUPLQHSRWHQWLDO
VSHFLHVGLVWULEXWLRQOLPLWVLQ,EHULDQIRUHVWVGlobal 
Ecology and Biogeography
%XUQKDP.3$QGHUVRQ'5Model selection and 
multimodel inference: a practical information-
theoretic approach.6SULQJHU9HUODJ1HZ<RUN
&DUQLFHU -&ROO01LQ\HUROD03RQV;6iQFKH]*
3HxXHODV -  :LGHVSUHDG FURZQ FRQGLWLRQ
GHFOLQH IRRG ZHE GLVUXSWLRQ DQG DPSOL¿HG WUHH
PRUWDOLW\ ZLWK LQFUHDVHG FOLPDWH FKDQJHW\SH
GURXJKWProceedings of the National Academy of 
Sciences
&KULVWHQVHQ -++HZLWVRQ%%XVXLRF$&KHQ$*DR
;+HOG,-RQHV5.ROOL5..ZRQ:7/DSULVH
5 0DJDxD 5XHGD 9 0HDUQV / 0HQpQGH] &*
5lLVlQHQ - 5LQNH$ 6DUU$:KHWWRQ 3 
5HJLRQDOFOLPDWHSURMHFWLRQV(Q6RORPRQ64LQ
'0DQQLQJ0&KHQ=0DUTXLV0$YHU\W.%
7LJQRU0	0LOOHU+/HGLWRUHVClimate change 
2007: The physical science bases. &DPEULGJH
8QLYHUVLW\3UHVVSS
&RRPHV '$$OOHQ 5% 0RUWDOLW\ DQG WUHHVL]H
GLVWULEXWLRQVLQQDWXUDOPL[HGDJHIRUHVWVJournal 
of Ecology
'RDN')0RUULV:)'HPRJUDSKLFFRPSHQVDWLRQ
DQGWLSSLQJSRLQWVLQFOLPDWHLQGXFHGUDQJHVKLIWV
Nature
)UDQNOLQ-)6KXJDUW+++DUPRQ0(7UHHGHDWK
DVDQHFRORJLFDOSURFHVVBioscience
*yPH]$SDULFLR / *DUFtD9DOGpV 5 5XL]%HQLWR 3
=DYDOD 0$  'LVHQWDQJOLQJ WKH UHODWLYH
LPSRUWDQFH RI FOLPDWH VL]H DQG FRPSHWLWLRQ RQ
WUHH JURZWK LQ ,EHULDQ IRUHVWV LPSOLFDWLRQV IRU
PDQDJHPHQWXQGHUJOREDOFKDQJHGlobal Change 
Biology
*yPH]$SDULFLR / =DYDOD 0$ %RQHW )- =DPRUD 5
$UHSLQHSODQWDWLRQVYDOLGWRROVIRUUHVWRULQJ
232
0HGLWHUUDQHDQIRUHVWV"$QDVVHVVPHQWDORQJDELRWLF
DQG ELRWLF JUDGLHQWV Ecological Applications

.REH 5.  ,QWUDVSHFL¿F YDULDWLRQ LQ VDSOLQJ
PRUWDOLW\DQGJURZWKSUHGLFWVJHRJUDSKLFYDULDWLRQ
LQ IRUHVW FRPSRVLWLRQ Ecological Monographs

/LQDUHV-&&DPDUHUR--&DUUHLUD-$,QWHUDFWLQJ
HIIHFWV RI FKDQJHV LQ FOLPDWH DQG IRUHVW FRYHU RQ
PRUWDOLW\DQGJURZWKRIWKHVRXWKHUQPRVW(XURSHDQ
¿U IRUHVWV Global Ecology and Biogeography

/LQGQHU 0 0DURVFKHN 0 1HWKHUHU 6 .UHPHU $
%DUEDWL$ *DUFLD*RQ]DOR - 6HLGO 5 'HO]RQ 6
&RURQD 3 .ROVWURP 0 /H[HU 0- 0DUFKHWWL 0
&OLPDWHFKDQJHLPSDFWVDGDSWLYHFDSDFLW\
DQG YXOQHUDELOLW\ RI (XURSHDQ IRUHVW HFRV\VWHPV
Forest Ecology and Management
/LQHV(5&RRPHV'$3XUYHV':,QÀXHQFHVRI
IRUHVW VWUXFWXUH FOLPDWH DQG VSHFLHV FRPSRVLWLRQ
RQWUHHPRUWDOLW\DFURVVWKH(DVWHUQ86PloS ONE
H
/ORUHW ) (VFXGHUR$ ,ULRQGR -0 0DUWtQH]9LODOWD -
9DOODGDUHV )  ([WUHPH FOLPDWLF HYHQWV DQG
YHJHWDWLRQWKHUROHRIVWDELOL]LQJSURFHVVHV. Global 
Change Biology
0DGULJDO$  3UREOHPiWLFD GH OD RUGHQDFLyQ GH
PDVDV DUWL¿FLDOHV HQ (VSDxD Cuadernos de la 
Sociedad Española de Ciencias Forestales
0DQLRQ3'Tree disease concepts8SSHU6DGGOH
5LYHU1HZ-HUVH\
0DUWtQH]9LODOWD - /ORUHW ) %UHVKHDUV '' 
'URXJKWLQGXFHGIRUHVWGHFOLQHFDXVHVVFRSHDQG
LPSOLFDWLRQVBiology Letters
0F'RZHOO 1 3RFNPDQ :7 $OOHQ &' %UHVKHDUV
''&REE1.ROE7 3ODXW - 6SHUU\ -:HVW$
:LOOLDPV '* <HSH] ($  0HFKDQLVPV RI
SODQW VXUYLYDO DQGPRUWDOLW\ GXULQJ GURXJKWZK\
GR VRPH SODQWV VXUYLYH ZKLOH RWKHUV VXFFXPE WR
GURXJKW"New Phytologist
0F'RZHOO 1*  0HFKDQLVPV OLQNLQJ GURXJKW
K\GUDXOLFV FDUERQ PHWDEROLVP DQG YHJHWDWLRQ
PRUWDOLW\Plant Physiology
0F'RZHOO1*%HHUOLQJ'-%UHVKHDUV'')LVKHU5$
5DIID.)6WLWW0 7KH LQWHUGHSHQGHQFH RI
PHFKDQLVPVXQGHUO\LQJ FOLPDWHGULYHQ YHJHWDWLRQ
PRUWDOLW\Trends in Ecology & Evolution

0RQVHUXG 5$ 6WHUED +  0RGHOLQJ LQGLYLGXDO
WUHH PRUWDOLW\ IRU$XVWULDQ IRUHVW VSHFLHV Forest 
Ecology and Management
2ODQR -0 /DVNXUDLQ 1$ (VFXGHUR $ 'H /D &UX]
0 :K\DQGZKHUHGR DGXOW WUHHVGLH LQ D
\RXQJ VHFRQGDU\ WHPSHUDWH IRUHVW" 7KH UROH RI
QHLJKERXUKRRGAnnals of Forest Science
3DFDOD6:&DQKDP&'6DSRQDUD-6LODQGHU-$.REH
5. 5LEEHQV (  )RUHVW PRGHOV GH¿QHG E\
¿HOGPHDVXUHPHQWVHVWLPDWLRQHUURUDQDO\VLVDQG
G\QDPLFVEcological Monographs
3DXVDV -* %ODGH & 9DOGHFDQWRV$ 6HYD -3 )XHQWHV
'$OOR]D -$9LODJURVD$%DXWLVWD6&RUWLQD -
9DOOHMR53LQHVDQGRDNVLQWKHUHVWRUDWLRQ
RI 0HGLWHUUDQHDQ ODQGVFDSHV RI 6SDLQ 1HZ
SHUVSHFWLYHV IRU DQ ROG SUDFWLFH  D UHYLHZPlant 
Ecology
3HHW5.&KULVWHQVHQ1/ &RPSHWLWLRQ DQG WUHH
GHDWKBioscience
3XUYHV':7KHGHPRJUDSK\RIUDQJHERXQGDULHV
YHUVXV UDQJH FRUHV LQ HDVWHUQ 86 WUHH VSHFLHV
Proceedings of the Royal Society B: Biological 
Sciences
5XL]%HQLWR3*yPH]$SDULFLR/3DTXHWWH$0HVVLHU
&.DWWJH-=DYDOD0$'LYHUVLW\LQFUHDVHV
FDUERQ VWRUDJH DQG WUHH SURGXFWLYLW\ LQ 6SDQLVK
IRUHVWVGlobal Ecology and Biogeography

5XL]%HQLWR 3 *yPH]$SDULFLR / =DYDOD0$ 
/DUJHVFDOHDVVHVVPHQWRIUHJHQHUDWLRQDQGGLYHUVLW\
LQ 0HGLWHUUDQHDQ SODQWHG SLQH IRUHVWV DORQJ
HFRORJLFDO JUDGLHQWV Diversity and Distributions

5XL]%HQLWR 3 /LQHV (5 *yPH]$SDULFLR / =DYDOD
0$ &RRPHV '$  3DWWHUQV DQG GULYHUV RI
WUHHPRUWDOLW\LQ,EHULDQIRUHVWVFOLPDWLFHIIHFWVDUH
PRGL¿HGE\FRPSHWLWLRQPLoS ONE H
6iQFKH]*yPH] ' =DYDOD 0$ 9DOODGDUHV ) 
6HHGOLQJ VXUYLYDO UHVSRQVHV WR LUUDGLDQFH DUH
GLIIHUHQWLDOO\ LQÀXHQFHGE\ ORZZDWHU DYDLODELOLW\
LQIRXUWUHHVSHFLHVRIWKH,EHULDQFRROWHPSHUDWH
0HGLWHUUDQHDQ HFRWRQHActa Oecologica 

6FKU|WHU'&UDPHU:/HHPDQV53UHQWLFH,&$UDXMR
0%$UQHOO1:%RQGHDX$%XJPDQQ+ 
(FRV\VWHP VHUYLFH VXSSO\ DQG YXOQHUDELOLW\ WR
JOREDOFKDQJHLQ(XURSHScience
6HUUDGD5$URFD0-5RLJ6%UDYR$*yPH]9
Impactos, vulnerabilidad y adaptación al cambio 
climático del sector forestal. Notas sobre gestión 
adaptativa de las masas forestales ante el cambio 
climático.9$,PSUHVRUHV6$0DGULG
6KHLO'%XUVOHP')53$OGHU'7KHLQWHUSUHWDWLRQ
DQG PLVLQWHUSUHWDWLRQ RI PRUWDOLW\ UDWH PHDVXUHV
Journal of Ecology
9DOODGDUHV ) 3HDUF\5: 'URXJKW FDQ EHPRUH
FULWLFDOLQWKHVKDGHWKDQLQWKHVXQD¿HOGVWXG\RI
FDUERQJDLQ DQGSKRWRLQKLELWLRQ LQ D&DOLIRUQLDQ
VKUXE GXULQJ D GU\ (O 1LxR \HDU Plant, Cell & 
Environment
9DOEXHQD&DUDEDxD0 GH+HUHGLD8/ )XHQWHV8WULOOD
3*RQ]iOH]'RQFHO,*LO/+LVWRULFDODQG
UHFHQW FKDQJHV LQ WKH 6SDQLVK IRUHVWV $ VRFLR
HFRQRPLF SURFHVV Review of Palaeobotany and 
Palynology
233
YDQ 0DQWJHP 3- 6WHSKHQVRQ 1/  $SSDUHQW
FOLPDWLFDOO\LQGXFHGLQFUHDVHRIWUHHPRUWDOLW\UDWHV
LQDWHPSHUDWHIRUHVWEcology Letters
9D\UHGD - 0DUWtQH]9LODOWD - *UDFLD 0 5HWDQD -
5HFHQWFOLPDWHFKDQJHVLQWHUDFWZLWKVWDQG
VWUXFWXUH DQG PDQDJHPHQW WR GHWHUPLQH FKDQJHV
LQ WUHH FDUERQ VWRFNV LQ 6SDQLVK IRUHVWV Global 
Change Biology
9LOi&DEUHUD$ 0DUWtQH]9LODOWD - 9D\UHGD - 5HWDQD
-  6WUXFWXUDO DQG FOLPDWLF GHWHUPLQDQWV RI
GHPRJUDSKLF UDWHV RI 6FRWV SLQH IRUHVWV DFURVV
WKH ,EHULDQ 3HQLQVXOD Ecological Applications

9LOODHVFXVD 5 'tD] 5  Segundo Inventario 
Forestal Nacional (1986-1996) 0LQLVWHULR GH
0HGLR$PELHQWH(VSDxD
9LOODQXHYD-$Tercer Inventario Forestal Nacional 
(1997-2007). &RPXQLGDGGH0DGULG0LQLVWHULRGH
0HGLR$PELHQWH(VSDxD
:DULQJ5+&KDUDFWHULVWLFVRIWUHHVSUHGLVSRVHGWR
GLHBioscience
=DPRUD 5 +yGDU -$ 0DWtDV / 0HQGR]D , 
3RVLWLYH DGMDFHQF\ HIIHFWV PHGLDWHG E\ VHHG
GLVSHUVHU ELUGV LQ SLQH SODQWDWLRQV Ecological 
Applications
=DYDOD 0$  (VWUXFWXUD GLQiPLFD \ PRGHORV
GH HQVDPEODMH GHO ERVTXH 0HGLWHUUiQHR HQWUH
OD QHFHVLGDG \ OD FRQWLQJHQFLD (Q9DOODGDUHV )
HGLWRU Ecología del bosque Mediterráneo en un 
mundo cambiante.0LQLVWHULRGH0HGLR$PELHQWH
0DGULGSS
=DYDOD0$(VSHOWD-0&DVSHUVHQ-35HWDQD-
,QWHUVSHFL¿F GLIIHUHQFHV LQ VDSOLQJ SHUIRUPDQFH
ZLWK UHVSHFW WR OLJKW DQG DULGLW\ JUDGLHQWV LQ
0HGLWHUUDQHDQ SLQHRDN IRUHVWV LPSOLFDWLRQV IRU
VSHFLHV FRH[LVWHQFH Canadian Journal of Forest 
Research
=DYDOD 0$ =HD (  0HFKDQLVPV PDLQWDLQLQJ
ELRGLYHUVLW\ LQ 0HGLWHUUDQHDQ SLQHRDN IRUHVWV
LQVLJKWV IURP D VSDWLDO VLPXODWLRQ PRGHO Plant 
Ecology
